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(54) Communications control system, communications control method, and mobile station and 
base station for use therein 



(57) The present invention allows transmission 
power control for each packet without increasing over- 
head and control processing delay in communications 
control systems such as CDMA systems, thereby in- 
creasing the quality of transmission. The present inven- 
tion provides a communications control system for con- 
trolling packet communications between a base station 
(1 1 ) and a mobile station (13,14), including a determiner 
for determining the transmission power level of packet 
data based on the received intensity of a preamble sig- 



nal transmitted in advance of transmission of the packet 
data or a reservation signal, a reservation signal trans- 
mitter (1 21 , 1 23 - 1 28) for transmittin g to the base station 
information regarding the amount and type of subse- 
quent packet data as the reservation signal in parallel 
with transmission processing of the packet data, and a 
packet data transmitter (121, 123 - 128) for obtaining 
information regarding the determined transmission 
power level at the mobile station and transmitting the 
packet data based on the obtained information. 
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Description 

CROSS REFERENCE TO RELATED APPLICATION 

[0001] This application is based upon and claims the 
benefit of priority from the prior Japanese Patent Appli- 
cation No. P2001 -358307, filed on November 22, 2001 ; 
the entire contents of which are incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to a communica- 
tions control system, a communications control method, 
and a mobile station and a base station for use therein, 
for controlling packet communications between the 
base station and the mobile station such as CDMA pack- 
et communications. 

2. Description of the Related Art 

[0003] A W-CDMA system, a third-generation mobile 
communications control system, adopts a method of 
adaptively switching between a shared channel and a 
dedicated channel in accordance with traffic. 
[0004] On a RACH (random access channel) , a type 
of shared channel, a packet is separated into a pream- 
ble signal (preamble portion) and packet data (data por- 
tion) for transmission. A mobile station transmits, before 
transmitting the packet data, the preamble signal sev- 
eral times, gradually increasing in predetermined steps 
the transmission power from a small transmission power 
level until receiving an acquisition indicator Al from a 
base station. 

[0005] Upon detecting the preamble signal, the base 
station transmits an acquisition indicator Al to the mobile 
station on the RACH, When receiving the acquisition in- 
dicator Al, the mobile station starts transmitting the 
packet data at a transmission power level determined 
based on the transmission power level of the preamble 
signal having been transmitted immediately before. This 
method is called "power ramping" which allows trans- 
mission power control for each packet. 
[0006] When the amount of packets stored in a trans- 
mission buffer becomes equal to or more than a prede- 
termined threshold, a DCH (dedicated control channel) 
is established between the mobile station and the base 
station as in circuit switching communications, and re- 
sources for packet communications between the mobile 
station and the base station are exclusively allocated. 
[0007] With this, a control channel associated with the 
dedicated control channel DCH performs packet data 
transmission power control on a regular basis, eliminat- 
ing the need for power ramping. 
[0008] On the other hand, a "reservation method" is 
known as a technique for efficiently using an RACH. In 



the reservation method, a mobile station transmits a 
very short reservation signal to a base station before 
transmitting a packet, and the base station controls the 
packet transmission by the mobile station to avoid pack- 
s et data collision, in view of its resource allocation con- 
ditions. 

[0009] For the reservation method, various systems 
such as Reservation ALOHA, SRMA (split-channel res- 
ervation multiple access), PRMA (packet reservation 
10 multiple access), DQRUMA (distributed queuing re- 
quest update multiple access) have been proposed for 
practical use. 

[0010] For the reservation method, a method of trans- 
mitting a reservation signal on an RACH such as a Slot- 
's ted ALOHA system, a method of transmitting a reserva- 
tion signal in minislots which are fixedly allocated to 
each mobile station (e.g., CSMA: global scheduling mul- 
tiple access), and a method of selectively using the 
above two methods in accordance with the type of traffic 
20 (PODA: priority-oriented demand assignment) are 
known. 

[0011] The use of the reservation method for a base 
station to control packet transmission by mobile stations 
enables solving a so-called "hidden terminal problem" 
25 such as signal collision between mobile terminals each 
out of the other's view. 

[0012] Further, specification of the priority or the like 
of packets in reservation signals allows a base station 
to schedule transmission of packets in accordance with 
30 the priority and also to deal with QoS control in uplink 
packet transmission. 

[0013] CDMA communications have a near-far prob- 
lem and require packet transmission power control to 
obtain sufficient channel efficiency in cellular environ- 
35 ments. 

[0014] Fading, shadowing, interference, moving of 
mobile stations and the like dynamically vary transmis- 
sion characteristics in a radio link between mobile sta- 
tions and a base station. Packet communications in 

40 which a burst of traffic is produced thus require trans- 
mission power control on a packet basis such as the 
above-described power ramping. 
[0015] A conventional communications control meth- 
od using power ramping, however, has a problem that 

45 it requires adjustment of transmission power using a 
preamble signal for each packet, resulting in increased 
overhead. 

[0016] The communications control method further 
has a problem that fixing the packet data transmission 
so power at the start of transmission of packet data pre- 
vents continuous transmission of packets containing 
lengthy packet data. 

[0017] The communications control method still fur- 
ther has a problem that it is difficult for it to conduct QoS 
55 control according to packet types. 

[0018] On the other hand, a communications control 
method utilizing the above-described reservation meth- 
od has a problem that it does not give consideration to 
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packet data transmission power control. 
[0019] The communications control method further 
has a problem that higher the packet transmission 
speed, larger the decrease in efficiency due to delay in 
response from a base station to a reservation signal. 
[0020] The communications control method still fur- 
ther has a problem that when reservation signals are 
transmitted over a RACH, packet collisions can cause 
delay in reception of the reservation signals, causing 
quality degradation especially in real-time communica- 
tions such as voice communications which allow short 
delay time. 

BRIEF SUMMARY OF THE INVENTION 

[0021] It is thus an object of the present invention to 
provide a communications control system, a communi- 
cations control method, and a mobile station and a base 
station suitable for use therein, which allow transmission 
power control for each packet without increasing over- 
head and control processing delay and allow improve- 
ment in quality of communications. 
[0022] Accordingto afirstaspectofthepresentinven- 
tion, there is provided a communications control system 
for controlling packet communications between a base 
station and a mobile station, which system comprises: 
a preamble signal transmitter configured to transmit a 
preamble signal to the base station, varying the trans- 
mission power level, in advance of transmission of pack- 
et data or a reservation signal; a reservation signal 
transmitter configured to transmit information, as the 
reservation signal, regarding the amount and type of 
subsequent packet data to the base station, in parallel 
with transmission processing of the packet data; a de- 
terminer configured to determine the transmission pow- 
er level of the packet data based on the received inten- 
sity of the preamble signal or the reservation signal and 
the information regarding the amount and type of the 
packet data; and a packet data transmitter configured 
to obtain information regarding the determined trans- 
mission power level of the packet data and transmit the 
packet data based on the obtained information. 
[0023] The determiner preferably determines the 
transmission power level of a first reservation signal 
based on the received intensity of the preamble signal, 
and determines the transmission power level of a sub- 
sequent reservation signal based on the received inten- 
sity of a preceding reservation signal; and the reserva- 
tion signal transmitter preferably obtains information re- 
garding the determined transmission power level of the 
reservation signal and transmits the reservation signal 
at the transmission power level based on the obtained 
information. 

[0024] The reservation signal transmitter preferably 
periodically or continuously transmits the reservation 
signal from the mobile station to the base station over a 
control channel established in addition to a channel on 
which to transmit the packet data. 



[0025] The control channel is preferably exclusively 
allocated temporary in a radio link between the mobile 
station and the base station by use of a distinct code, a 
specific timing or both so as not to interfere with other 
5 control channels. 

[0026] The allocation of the control channel is prefer- 
ably released when there is no packet data to be trans- 
mitted and received between the mobile station and the 
base station within a predetermined period; and the pre- 
10 determined period is preferably determined based on 
the type of the packet data, the traffic conditions of the 
packet data or both. 

[0027] The communications control system prefera- 
bly further comprises: a grant signal transmitter config- 
ured to transmit a grant signal instructing the method of 
transmission of the packet data to the mobile station, in 
response to the reservation signal received; the grant 
signal including a transmission timing and a transmis- 
sion rate for time-division and code-division multiplexing 
of the packet data. 

[0028] When packet data to be transmitted is a single 
packet of data, the preamble signal preferably includes 
information notifying the fact; and the determiner pref- 
erably varies the method of transmission of the packet 
data or the reservation signal based on the notification. 
[0029] The communications control system prefera- 
bly further comprises: an interference power detector 
configured to detect interference power at the base sta- 
tion; and an interference preventer configured to inhibit 
transmission of the preamble signal when the interfer- 
ence power detected exceeds a predetermined thresh- 
old. 

[0030] The reservation signal transmitter preferably 
stops transmitting the reservation signal when a channel 
on which to transmit the packet data and a control chan- 
nel are saturated, and adds information regarding the 
amount and type of the packet data to the packet data. 
[0031] According to a second aspect of the present 
invention, there is provided a communications control 
method for controlling packet communications between 
a base station and a mobile station, which method com- 
prises the steps of: a) transmitting a preamble signal to 
the base station, varying the transmission power level, 
in advance of transmission of packet data or a reserva- 
tion signal; b) transmitting information regarding the 
amount and type of subsequent packet data as the res- 
ervation signal to the base station, in parallel with trans- 
mission processing of the packet data; c) determining, 
at the base station, the transmission power level of the 
packet data based on the received intensity of the pre- 
amble signal or the reservation signal and the informa- 
tion regarding the amount and type of the packet data; 
and d) obtaining, at the mobile station, information re- 
garding the determined transmission power level of the 
packet data and transmitting the packet data based on 
the obtained information. 

[0032] According to a third aspect of the present in- 
vention, there is provided a mobile station for transmit- 
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ting and receiving packet data to and from a base sta- 
tion, which comprises: a preamble signal transmitter 
configured to transmit a preamble signal, varying the 
transmission power level, in advance of transmission of 
packet data or a reservation signal; a reservation signal 
transmitter configured to transmit information, as the 
reservation signal, regarding the amount and type of 
subsequent packet data to the base station, in parallel 
with transmission processing of the packet data; and a 
packet data transmitter configured to obtain information 
regarding a transmission power level determined at the 
base station and transmit the packet data based on the 
obtained information. 

[0033] According to a fourth aspect of the present in- 
vention, there is provided a base station for transmitting 
and receiving packet data to and from a mobile station, 
which comprises: a preamble signal receiver configured 
to receive a preamble signal transmitted at varied trans- 
mission power levels, in advance of reception of the 
packet data or a reservation signal; a reservation signal 
receiver configured to receive the reservation signal in- 
cluding information regarding the amount and type of 
subsequent packet data, transmitted in parallel with 
transmission processing of the packet data; and a de- 
terminer configured to determine the transmission pow- 
er level of the packet data based on the received inten- 
sity of the preamble signal or the reservation signal and 
the information regarding the mount and type of the 
packet data. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS 

[0034] 

FIG. 1 A is a diagram illustrating the entire configu- 
ration of a communications control system accord- 
ing to an embodiment of the present invention; 
FIG. 1B is a functional block diagram of the com- 
munications control system according to the em- 
bodiment of the present invention; 
FIG. 2 is a diagram illustrating the operation of al- 
locating a dedicated control channel and the oper- 
ation of transmitting a single packet of data in the 
communications control system according to the 
embodiment of the present invention; 
FIG. 3 is a diagram illustrating the operation of con- 
tinuously transmitting packet data in the communi- 
cations control system according to the embodi- 
ment of the present invention; 
FIG. 4 is a diagram illustrating -the operation of re- 
leasing allocation of a dedicated control channel in 
the communications control system according to 
the embodiment of the present invention; 
FIG. 5 is a flowchart illustrating the operation of a 
mobile station in the communications control sys- 
tem according to the embodiment of the present in- 
vention; and 



FIGS. 6A to 6C are flowcharts illustrating the oper- 
ation of a base station in the communications con- 
trol system according to the embodiment of the 
present invention. 

5 

DETAILED DESCRIPTION OF THE INVENTION 

(Configuration of a Communications Control System 
According to an Embodiment of the Invention) 

10 

[0035] A communications control system and a com- 
munications control method according to an embodi- 
ment of the present invention will be described in detail 
below. 

15 [0036] FIG. 1A is a diagram illustrating the entire con- 
figuration of the communications control system accord- 
ing to the embodiment. The embodiment will be de- 
scribed with a CDMA packet communications control 
system as an example. The system includes a plurality 
of terminals (mobile stations) 13 and 14 under a base 
station 11 . Packet communications are performed be- 
tween the terminals 13, 14 and the base station 11. 
Packet data is code-division multiplexed over a shared 
channel on a radio link between the terminals 13,14 and 
the base station 11. 

[0037] In this embodiment, as shown in FIG. 1 A, pack- 
et data from the voice/video terminals 13 and the data 
terminals 14 in a radio zone 12 formed by the base sta- 
tion 11 is code-division packet-interleaved multiplexed 
and transmitted to the base station 11 on a shared chan- 
nel in the radio zone 12 between the terminals 13 or 14 
and the base station 11. 

[0038] The configurations of the base station 11 and 
the terminals 13 and 14 will be described. FIG. 1 B is a 
block diagram illustrating the inside configurations of the 
base station 11 and the terminals 13 and 14 according 
to this embodiment. 

[0039] As shown in FIG. 1 B, each of the terminals 1 3 
and 14 includes a transmitter 121 , a receiver 122, a sig- 
nal converter 1 23, a signal analyzer 1 24, a transmission 
power controller 1 25, a channel controller 1 26, a control 
signal generator 127, a packet generator 128 and a tim- 
er 129. 

[0040] The transmitter 121 is a circuit for transmitting 
a signal to a receiver 131 of the base station 11 over a 
radio communication line (an uplink random access 
channel, an uplink dedicated control channel or an up- 
link shared packet channel). 

[0041] The transmitter 121 transmits a signal convert- 
ed at the signal converter 123. The transmitter 121 
transmits packet data and a signal such as a preamble 
signal or a reservation signal over a predetermined 
channel at a predetermined transmission power level, 
according to instructions from the transmission power 
controller 125 and the channel controller 126. 
[0042] The transmitter 121 may transmit a reservation 
signal as a single signal over a dedicated control chan- 
nel to be described later or may transmit a reservation 
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signal using a channel on which to transmit packet data. 
[0043] The receiver 1 22 is a circuit for receiving a sig- 
nal such as an allocation signal, a synchronizing signal 
or an acknowledgement signal transmitted from a trans- 
mitter 132 of the base station 1 1 over a radio communi- 
cation line (a downlink shared control channel). The re- 
ceiver 122 transmits the received signal to the signal 
converter 123. 

[0044] The signal converter 123 is a circuit for con- 
verting a control signal such as a reservation signal or 
a synchronizing signal, or packet data to be transmitted 
and received into a predetermined signal. More specif- 
ically, the signal converter 1 23 performs such processes 
as encoding, decoding, spreading and de-spreading of 
control signals and packet data. 
[0045] In this embodiment, the signal converter 123 
has a function of converting packet data based on a 
transmission timing and a transmission rate included in 
a grant signal transmitted from the base station 11 for 
time-division and code-division multiplexing the packet 
data. 

[0046] The signal analyzer 1 24 is a circuit for analyz- 
ing a signal converted in the signal converter 123 and 
transmitting the result of the analysis to the units 125, 
1 26 and/or 1 27 according to the type of received signal. 
[0047] The signal analyzer 1 24 extracts, for example, 
an allocation signal, a synchronizing signal, a TPC 
(transmission power control) command and/or an ac- 
knowledgement signal from a received signal transmit- 
ted from the base station 11 for transmission to the units 
125, 126 and/or 127. 

[0048] The transmission power controller 1 25 is a cir- 
cuit for controlling transmission power for a signal to be 
transmitted at the transmitter 121 . 
[0049] More specifically, the transmission power con- 
troller 1 25 varies the transmission power for packet data 
and a control signal based on a TPC command received 
from the signal analyzer 124. That is, the transmission 
power controller 125 gets an allocation signal and an 
acknowledgement signal from the base station 11 via 
the receiver 122, signal converter 123 and signal ana- 
lyzer 1 24 and varies the packet data transmission power 
at the transmitter 1 21 based on the signals. 
[0050] The transmission power controller 125 varies 
the transmission power for a preamble signal before 
transmission of packet data for power ramping. 
[0051] The channel controller 126 is a circuit for con- 
trolling which channel to use for transmitting a signal to 
be transmitted. The channel controller 126 has a func- 
tion of allocating or deallocating a random access chan- 
nel, a dedicated control channel or a shared packet 
channel to a signal to be transmitted, based on an allo- 
cation signal or a synchronizing signal extracted in the 
signal analyzer 124. 

[0052] In this embodiment, the channel controller 1 26 
establishes a dedicated control channel as a channel 
for transmission of a reservation signal. The dedicated 
control channel is exclusively allocated temporary, by 



use of a distinct code, a predetermined timing or both, 
in the radio zone 12 between the mobile station 13 or 
14 and the base station 11 so as to avoid interference 
with other dedicated control channels. 

5 [0053] The channel controller 126 deallocates the 
dedicated control channel when there are no packets 
transmitted and received between the terminal 13 or 14 
and the base station 1 1 for a predetermined period. The 
predetermined period is determined based on the type 

10 of packet data or traffic conditions of packet data or both , 
according to the result of analysis by the signal analyzer 
124. 

[0054] The channel controller 1 26 may be configured 
to deallocate a dedicated control channel by request 
15 from the mobile station 1 3, 14 or the base station 11 . 
[0055] The control signal generator 1 27 is a circuit for 
generating various types of control signals for packet 
communications control. 

[0056] In this embodiment, the control signal genera- 
te tor 1 27 generates a synchronizing signal or a reserva- 
tion signal and transmits the generated synchronizing 
signal or reservation signal to the signal converter 123. 
[0057] The control signal generator 127 periodically 
generates a synchronizing signal or a reservation sig- 
25 nal, based on information from the timer 129 connected 
thereto. 

[0058] The packet generator 1 28 is a circuit for gen- 
erating packet data. The packet generator 128 has a 
function of dividing an amount of data of a predeter- 

30 mined length or more into several packets of data. The 
packet generator 128 transmits the generated packets 
of data to the signal converter 123. 
[0059] In this embodiment, the transmitter 121 , signal 
converter 123, signal analyzer 124, transmission power 

35 controller 125, channel controller 126 and control signal 
generator 127 constitute a preamble transmitter for 
transmitting a preamble signal to the base station 11 at 
varied transmission power levels, before transmitting 
packet data or a reservation signal. 

40 [0060] The base station 11 is provided with an inter- 
ference power detector 140 for detecting interference 
power between the base station 11 and the mobile sta- 
tions 13 and 14. 

[0061] The base station 11 is provided with an inter- 
45 ference preventer 141 for inhibiting transmission of a 
preamble signal when interference power detected ex- 
ceeds a predetermined threshold. In this case, the base 
station 1 1 can add a flag for inhibiting transmission of a 
preamble signal to a signal to be transmitted over a 
50 downlink shared control channel so as to inhibit trans- 
mission of a preamble signal by the transmitter 121 . 
[0062] The mobile stations 13 and 14 may have 
above-mentioned function of an interference power de- 
tector 140 and an interference preventer 141 . 
55 [0063] When a packet to be transmitted is single, the 
preamble transmitter in this embodiment has a function 
of adding the information to a preamble signal. More 
specifically, the transmitter 121 modulates a preamble 
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signal in a predetermined signal pattern to inform that a 
packet to be transmitted is single. 
[0064] In this embodiment, the transmitter 121 , signal 
converter 1 23, transmission power controller 125, chan- 
nel controller 1 26 and control signal generator 127 con- 
stitute a reservation signal transmitter for transmitting 
information regarding the amount and type of subse- 
quent packet data as a reservation signal to the base 
station 1 1 , in parallel with transmission processing of the 
packet data. 

[0065] In the reservation signal transmitter, the trans- 
mitter 121 gets information regarding the transmission 
power level of a reservation signal from the transmission 
power controller 125 and transmits the reservation sig- 
nal generated by the signal converter 123 and the con- 
trol signal generator 127 at the transmission power level 
based on the information. 

[0066] In the reservation signal transmitter of the mo- 
bile station 13 or 14, the transmitter 121 periodically 
transmits a reservation signal to the base station 11 over 
a dedicated control channel established in addition to a 
channel on which to transmit packet data, according to 
an instruction from the channel controller 126. 
[0067] This configuration can be implemented by pe- 
riodically allocating a dedicated control channel to each 
mobile station 13, 14 with a predetermined timing. This 
period can be determined based on the type of packet 
data transmitted from or received by the mobile station 
13, 14 or traffic conditions of the packet data or both. 
[0068] In the reservation signal transmitter, when a 
channel on which to transmit packet data and a dedicat- 
ed control channel become saturated, the transmitter 
121 stops transmitting a reservation signal and adds in- 
formation regarding the amount and type of packet data 
to the packet data for transmission. 
[0069] In the reservation signal transmitter, the trans- 
mitter 121 can change the method of transmission of a 
reservation signal, according to an instruction from the 
base station 1 1 . When packet data to be transmitted is 
a single packet of data, the transmitter 121 can add a 
reservation signal (or information regarding the amount 
and type of packet, equivalent to the contents thereof) 
to packet data to be transmitted over a shared packet 
channel, without transmitting a reservation signal over 
a dedicated control channel, thus changing the method 
of transmission of a reservation signal. 
[0070] In this embodiment, the transmitter 1 21 , signal 
converter 123, signal analyzer 124, transmission power 
controller 125, channel controller 126 and packet gen- 
erator 128 constitute a packet data transmitter for get- 
ting information regarding the determined transmission 
power level of packet data and transmitting the packet 
data based on the information. 
[0071] On the other hand, the base station 11 includes 
the receiver 1 31 , the transmitter 1 32, a signal converter 
133, a signal analyzer 134, a received intensity meas- 
urer 135, a transmission method determiner 136, a con- 
trol signal generator 137 and a timer 139. 



[0072] The receiver 131 is a circuit for receiving sig- 
nals from the terminals 1 3 and 1 4 over radio communi- 
cation lines (unlink random access channels, uplink 
dedicated control channels and an uplink shared packet 
5 channel). The receiver 131 transmits a received signal 
to the signal converter 1 33 via the received intensity 
measurer 135. 

[0073] The transmitter 1 32 is a circuit for transmitting 
various types of signals to the receiver 122 of the termi- 
10 nal 1 3 or 14 over a radio communication line (a downlink 
shared control channel). A channel on which to transmit 
the various types of signals and the transmission power 
levels of the various types of signals are determined 
based on the determination of the transmission method 
15 determiner 136. 

[0074] The signal converter 133 is a circuit for con- 
verting signals transmitted to and received from the mo- 
bile stations 1 3 and 1 4 in a predetermined signal format. 
For the transmission of various types of signals, the sig- 
nal converter 133 encodes and spreads transmission 
signals received from the control signal generator 137 
to send to the transmitter 132. Upon reception of various 
types of signals, the signal converter 133 decodes and 
de-spreads the received signals obtained through the 
received intensity measurer 1 35, and then transmits the 
signals to the signal analyzer 134. 
[0075] The signal analyzer 134 is a circuit for analyz- 
ing various types of signals converted by the signal con- 
verter 1 33. The signal analyzer 1 34 mainly analyzes the 
contents of reservation signals and synchronizing sig- 
nals transmitted from the terminals 13 and 14, extracts 
information contained in the signals and transmits the 
results of the analysis to the transmission method de- 
terminer 136. 

[0076] The signal analyzer 1 34 extracts, for example, 
information regarding the amount and type of packet da- 
ta from a reservation signal received via the signal con- 
verter 1 33. The signal analyzer 1 34 checks the resource 
allocating conditions of dedicated control channels, se- 
lects available slots and an available code, and trans- 
mits the results of selections to the control signal gen- 
erator 137. 

[0077] The received intensity measurer 135 meas- 
ures the signal intensity of a preamble signal or a res- 
ervation signal received by the receiver 131 and trans- 
mits the result of measurement to the transmission 
method determiner 136. 

[0078] The transmission method determiner 136 de- 
termines transmission power levels, transmission chan- 
nels and the like for packet data and reservation signals 
from the terminals 13 and 14 based on the results of 
measurements by the received intensity measurer 135 
and the results of analyses by the signal analyzer 134, 
and transmits the determined transmission methods to 
the signal converter 133 and the transmitter 132. 
[0079] The transmission method determiner 1 36 pref- 
erably causes the mobile stations 1 3 and 1 4 to vary the 
transmission intensities of preamble signals until they 
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become receivable at the base station 11, detects ap- 
propriate received intensities, and determines transmis- 
sion power levels and transmission channels based on 
the detection results. The transmission method deter- 
miner 136 may be configured to cause the mobile sta- 
tions 13 and 14 to transmit preamble signals once be- 
fore transmission of packet data. 
[0080] When the base station 11 could receive pre- 
amble signals or reservation signals, the transmission 
method determiner 136 can allocate dedicated control 
channels to the mobile stations 1 3 and 1 4 and determine 
transmission power levels on the respective dedicated 
control channels based on the transmission power lev- 
els of the preamble signals or reservation signals having 
been transmitted on the dedicated control channels im- 
mediately before. 

[0081] In this embodiment, the transmission method 
determiner 1 36 constitutes a determiner for determining 
the transmission power level of packet data based on 
information regarding the amount and type of the packet 
data. 

[0082] The transmission method determiner 136 can 
determine the transmission power level of a first reser- 
vation signal based on the received intensity of a pre- 
amble signal and determine the transmission power lev- 
el of a subsequent reservation signal based on the re- 
ceived intensity of a preceding reservation signal. 
[0083] The transmission method determiner 136 can 
cause the mobile stations 1 3 and 1 4 to change the trans- 
mission methods of reservation signals when preamble 
signals include information notifying that packet data to 
be transmitted is a single packet of data. 
[0084] The control signal generator 137 generates a 
control signal such as an acknowledgement signal, a 
synchronizing signal or an allocation signal based on 
determination of the transmission method determiner 
136 for transmission to the signal converter 133. 
[0085] The control signal generator 137 can periodi- 
cally generate a synchronizing signal based on control 
of the timer 139. 

[0086] The control signal generator 147 can transmit 
a grant signal instructing the method of transmission of 
packet data to a mobile station upon receiving a reser- 
vation signal. The grant signal includes a transmission 
timing and a transmission rate for time-division and 
code-division multiplexing of packet data. 
[0087] When a reservation signal is received from the 
mobile terminal 1 3 or 1 4 and the mobile terminal 1 3 or 
1 4 has already been transmitting packet data, the grant 
signal preferably enables transmission of packet data 
associated with the reservation signal after the point of 
time at which the ongoing transmission of the packet da- 
ta is finished. 

(The Operation of the Communications Control System 
According to the Embodiment of the Invention) 

[0088] The operation of the above-described commu- 



nications control system for controlling packet commu- 
nications between the base station 11 and the mobile 
stations 13 and 14 will be described below. 
[0089] FIG. 2 exemplifies the configurations of radio 
5 channels for use in the communications control system 
according to the embodiment, illustrating the operation 
of allocating a dedicated control channel and the oper- 
ation of transmitting a single packet of data of a fixed 
length. 

[0090] As shown in FIG. 2, uplink radio channels (from 
the mobile stations 13 and 14 to the base station 11) 
and a downlink radio channel (from the base station 11 
to the mobile stations 13 and 14) are all slotted. A plu- 
rality of slots (1 0 slots in this embodiment) constitutes a 
radio frame. 

[0091] As shown in FIG. 2, a downlink shared control 
channel 21 is defined for the downlink and a random 
access channel 22, a dedicated control channel 23 and 
ashared packetchanne!24arecode-multiplexedforthe 
uplink. 

[0092] The example of FIG. 2 only shows radio chan- 
nels for uplink packet data transmission, omitting radio 
channels for downlink packet data transmission. 
[0093] For transmission of packet data 29, the mobile 
station 1 3 or 1 4 starts transmitting a preamble signal 25 
over the random access channel 22. 
[0094] At this time, the mobile station 1 3 or 1 4 starts 
transmitting the preamble signal 25 first at a small trans- 
mission power level. Unless receiving an acquisition in- 
dicator Al from the base station 11, the mobile station 
1 3 or 1 4 uses the power ramping method to transmit the 
preamble signal 25 at gradually increased transmission 
power levels. 

[0095] FIG. 2 shows that the preamble signal 25 
transmitted for the third time is received by the base sta- 
tion 11. 

[0096] Upon receiving the preamble signal 25, the 
base station 11 checks the resource allocating condi- 
tions of dedicated control channels in its zone, selects 
available slots and an available code, and notifies infor- 
mation regarding the allocation of the dedicated control 
channel 23 (e.g., transmission timing) to the mobile sta- 
tion 13 or 14, using an allocation signal 26. 
[0097] At this time, when the transmission packet of 
the mobile station 1 3 or 1 4 is merely a single fixed-length 
packet (a single packet), the terminal 13 or 14 transmits 
the preamble signal 25 in a predetermined specific pat- 
tern, thereby notifying that fact to the base station 11. 
When receiving the preamble signal 25 in the specific 
pattern, the base station 1 1 allocates the shared packet 
channel 24 instead of allocating the dedicated control 
channel 23. 

[0098] Since uplink packet data from the mobile sta- 
tions 13 and 14 are time-division and code-division mul- 
tiplexed on the shared packet channel 24, the base sta- 
tion 11 , when allocating the shared packet channel 24, 
instructs a transmission slot timing and a transmission 
rate of the packet data 29 so as not to totally exceed the 
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allowable capacity of the uplink radio channels, giving 
consideration to the use conditions of the radio resourc- 
es. 

[0099] When allocated the dedicated control channel 
23, the mobile station 1 3 or 1 4 starts transmitting a syn- 
chronizing signal 27 including a pilot symbol as shown 
in FIG. 2 at a transmission power level determined by 
power ramping, or directly transmits a reservation signal 
(not shown) for transmission of packet data 37 to be de- 
scribed later. 

[0100] The mobile station 13 or 14 repeatedly trans- 
mits the synchronizing signal 27 in a predetermined cy- 
cle over the dedicated control channel 23. The base sta- 
tion 11 also transmits a synchronizing signal 28 over the 
shared control channel 21 . 

[01 01 ] In the synchronizing signal 28 transmitted from 
the base station 1 1 , a transmission power control (TPC) 
command is transmitted to the terminal 13 or 14 so as 
to regularly appropriately control the transmission pow- 
er of the terminal 1 3 or 1 4. 

[01 02] When packet data transmitted from the mobile 
station 13 or 14 is a single packet of data, the mobile 
station 13 or 14 directly transmits the packet data 29 on 
the shared packet channel 24 at a transmission power 
level determined by power ramping. 
[0103] FIG. 3 illustrates the steps for the terminal 13 
or 1 4 having been allocated a dedicated control channel 
33 to transmit packet data 37. 
[0104] For transmission of packet data, the terminal 
13 or 14 transmits a reservation signal 35 including in- 
formation regarding the amount (number) of packet data 
in its transmission buffer instead of a synchronizing sig- 
nal 38 on the dedicated control channel 33. 
[0105] The base station 11 , when receiving the reser- 
vation signal 35, transmits a grant signal 36 specifying 
a transmission slottiming of the packet data, the number 
of slots available for transmission and a transmission 
rate over a shared control channel 31 so as not to totally 
exceed the allowable capacity of the uplink radio chan- 
nels, giving consideration to the use conditions of re- 
sources of the uplink shared packet channel 34. 
[0106] The grant signal 36 includes a TPC command. 
The mobile station 13 or 14 transmits the packet data 
37 over the uplink shared packet channel 34 with the 
transmission timing, transmission rate and transmission 
power specified by the grant signal 36, using the number 
of slots specified by the grant signal 36. 
[0107] Since the dedicated control channel 33 is pe- 
riodically allocated, the mobile station 13 or 14 can 
transmit a reservation signal 31 0 during transmission of 
the packet data 37, and can continuously make an ad- 
ditional reservation for packet data 311 by the reserva- 
tion signal 31 0 when the packet data 31 1 is stored in the 
transmission buffer. 

[0108] As a result, the mobile station 13 or 14 can 
transmit the subsequent packet data 311 over the 
shared packet channel 34 immediately after the com- 
pletion of transmission of the preceding packet data 37. 



Upon completion of transmission of all of the packet data 
37 and 31 1 , the mobile station 1 3 or 1 4 again continues 
transmitting the synchronizing signal 38 over the dedi- 
cated control channel 33. 
5 [0109] As described above, the mobile station 13 or 
1 4 is, during transmitting packet data, allocated the ded- 
icated control channel 33. When there has been no 
packet data to be transmitted for a predetermined peri- 
od, the allocation of the dedicated control channel 33 to 
the mobile station 13 or 14 is released as shown in FIG. 
4. 

[0110] In FIG. 4, the base station 11 notifies dealloca- 
tion of the dedicated control channel 43 using a synchro- 
nizing signal 46 on a downlink shared control channel 
41 after a lapse of a predetermined period. The mobile 
station 1 3 or 1 4 thereafter stops transmitting a synchro- 
nizing signal 45 on the allocated dedicated control chan- 
nel 43. 

[0111] FIG. 4 illustrates the steps of deallocation of 
the dedicated control channel 43 by the base station. 
The mobile station 1 3 or 1 4 can also deallocate the ded- 
icated control channel 43, using similar steps. 
[0112] Now the operations of the mobile station 13, 
14 and the base station 11 will be described with refer- 
ence to flowcharts. FIG. 5 is a flowchart illustrating the 
operation of the mobile station 13 or 14. 
[0113] As shown in FIG. 5, in step 101 , the operation 
starts. In step 102, when detecting packet data to be 
transmitted, the mobile station 1 3 or 1 4 in a waiting state 
determines whether or not the packet data is a single 
packet of data in step 1 03. 

[0114] When it is determined as a single packet of da- 
ta, in step 113, the mobile station 13 or 14 transmits a 
preamble signal modulated in a predetermined pattern 
for transmission of the single packet of data. 
[01 15] In step 1 1 4, the mobile station 1 3 or 1 4 repeats 
transmitting the preamble signal, varying the transmis- 
sion power, until receiving a grant signal from the base 
station 11. 

[0116] Upon receiving the grant signal, in step 115, 
the mobile station 13 or 14 transmits the single packet 
of data on a shared packet channel with a timing and a 
transmission rate specified by the grant signal at a trans- 
mission power level determined based on the transmis- 
sion power used in transmission of the preceding pre- 
amble signal. 

[0117] On the other hand, in step 103, when it is de- 
termined that the packet data to be transmitted is not a 
single packet of data, the mobile station 13 or 14 trans- 
mits, in step 1 04, a preamble signal in a pattern different 
from that of the preamble signal used in transmission of 
the single packet of data. 

[0118] The mobile station 13 or 14 prepares several 
types of patterns for a preamble signal suitable for the 
traffic characteristics and QoS requests of packet data 
to be transmitted, and previously notifies them to the 
base station 1 1 to be able to vary the cycle of a dedicated 
control channel and idle time till releasing. A preamble 
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signal #n is a preamble signal having an n th pattern. 
[0119] In step 105, the mobile station 13 or 14 trans- 
mits the preamble signal #n several times, varying the 
transmission power until receiving an allocation signal 
of a dedicated control channel. 
[0120] When receiving an allocation signal from the 
base station 11, the mobile station 13 or 14 transmits, 
in step 106, a reservation signal for the packet data on 
a dedicated control channel specified by the allocation 
signal at a transmission power level determined by pow- 
er ramping of the preamble signal. The allocation signal 
specifies a timing, a code and a cycle #n of the dedicated 
control channel. 

[0121] Then, upon receiving a grant signal to the res- 
ervation signal in step 104, the mobile station 13 or 14 
starts, in step 108, transmitting the packet data on a 
shared packet channel based on the transmission tim- 
ing, the number of slots to use and the transmission rate 
specified in the grant signal and information on the 
transmission power based on a TCP command. 
[0122] In step 1 09, during transmitting the packet da- 
ta, the mobile station 13 or 14 determines whether or 
not the transmission cycle of the dedicated control chan- 
nel has come and determines the presence or absence 
of packet data for which a reservation has not been 
made (unreserved-transmission packet data in the 
transmission buffer). 

[0123] When the transmission cycle of the dedicated 
control channel has come and unreserved-transmission 
packet data exists in the transmission buffer of the mo- 
bile station 13 or 14, the mobile station 13 or 14 trans- 
mits, in step 106, a reservation signal in parallel with 
transmitting the packet data, and in step 107, receives 
a grant signal as in the above-described manner, thus 
being able to continuously transmit the packet data. 
[0124] When it is determined that there is no unre- 
served-transmission packet data, the mobile station 13 
or 1 4 assumes, in step 110, that the packet data trans- 
mission is completed and periodically transmits a syn- 
chronizing signal on the dedicated control channel. 
[0125] In step 111 , after transmitting the synchroniz- 
ing signal, the mobile station 1 3 or 1 4 determines wheth- 
er a predetermined period #n has elapsed with no ex- 
istence of packet data to be transmitted. When the pe- 
riod n# has elapsed, the mobile station 13 or 14 deallo- 
cates the dedicated control channel in step 112. 
[0126] When there is packet data to be transmitted 
before a lapse of the predetermined period #n, the mo- 
bile station 13 or 14 determines the presence or ab- 
sence of unreserved-transmission packet data in step 
109. According to the result of the determination, the 
mobile station 1 3 or 1 4 performs the process of steps 
106 to 107 or the process of step 110. 
[0127] Now the operation of the base station 11 will 
be described. FIGS. 6A to 6C are flowcharts illustrating 
the operation in the base station 11 . 
[0128] As shown in FIG. 6A, in step 201 , the operation 
starts. In step 202, the base station 11 waits a preamble 



signal over a random access channel. 
[0129] Upon receiving a preamble signal #n, in step 
301, the base station 11 starts "process 1," an access 
control process using a dedicated control channel. 
5 [0130] When not receiving a preamble signal #n in 
step 202, the base station 1 1 determines whether or not 
a preamble signal for transmission of a single packet of 
data is received in step 203. 

[0131] When receiving a preamble signal for trans- 
mission of a single packet of data, the base station 11 
starts "process 2," a process for receiving a signal pack- 
et of data in step 401. 

[0132] As shown in FIG. 6B, in step 302 of the process 
1 (S301 ), the base station 1 1 allocates a dedicated con- 
trol channel to the mobile station 13 or 14 according to 
the use conditions of the radio resources. At this time, 
the base station 11 specifies a period #n, a slot timing 
for starting transmission and a code. 
[0133] In step 303, the base station 11 performs trans- 
mission power control for the mobile station 13 or 14 
using a synchronizing signal transmitted over a down- 
link shared control channel, based on the received elec- 
tric field intensity of the synchronizing signal periodically 
transmitted from the mobile station 1 3 or 1 4 on the ded- 
icated control channel. In step 304, the base station 11 
determines whether or not a reservation signal is re- 
ceived from the mobile station 13 or 14. 
[0134] Upon receiving a reservation signal in step 
304, in step 307, the base station 11 adjusts timing to 
prevent overlapping of transmission periods when the 
mobile station 13 or 14 is transmitting packet data, giv- 
ing consideration to the use conditions of resources of 
the uplink radio channels, and calculates a packet data 
transmission timing, the number of transmission slots 
and a transmission rate so as not to exceed the allow- 
able capacity of the uplink radio channels. 
[0135] In step 308, the base station 11 transmits a 
grant signal including the above information to the mo- 
bile station 13 or 14. 

[0136] In step 309, the base station 11 starts receiving 
the packet data on the shared packet channel. 
[0137] In step 310, the base station 11 continuously 
performs the transmission power control while receiving 
the packet data. In step 311 , the base station 11 deter- 
mines whether or not the reception of the packet data is 
completed. 

[01 38] When the completion of reception of the packet 
data is determined in step 311 , the operation returns to 
step 303. When it is determined that the reception of the 
packet data is not completed, the operation continues 
step 310. 

[0139] In step 304, when no reception of a reservation 
signal is determined, it is then determined whether or 
not there is a new packet transmission from the terminal 
within a period corresponding to #n (S305). When YES, 
the operation returns to the transmission power control 
in step 303. When NO, the operation releases the allo- 
cation of the dedicated control channel to the terminal 
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(S306). 

[0140] In the process 2 (S401), the base station 11 
calculates, in step 402, a transmission timing and a 
transmission rate for transmission of a single packet of 
data as in receiving a reservation signal. In step 403, 
the base station 11 notifies the calculated information, 
using the grant signal, to the mobile station 13 or 1 4. In 
step 404, the base station 11 receives the single packet 
of data. 

[0141] The Functions and Effects of the Communica- 
tions Control System According to the Embodiment of 
the Invention 

[0142] As described above, the communications con- 
trol system according to the embodiment controls trans- 
mission power of packet data, which is indispensable to 
W-CDMA systems and the like, while making reserva- 
tion accesses with reservation signals, thereby provid- 
ing high channel efficiency and QoS control of packet 
data. 

[0143] The communications control system according 
to the embodiment performs transmission power control 
using a preamble signal in advance of transmission of 
a reservation signal and regularly updates information 
regarding transmission power control by a reservation 
signal, allowing highly efficient access by reservation. 
[0144] More specifically, a reservation signal notifies 
information regarding transmission power control to the 
base station 11 in parallel with transmission processing 
of packet data, eliminating the need for transmission 
power control by a preamble signal for transmission of 
subsequent packet data, reducing the overhead asso- 
ciated therewith, and allowing transmission of lengthy 
packet data while the transmission power control is be- 
ing performed. 

[0145] In the communications control system accord- 
ing to the embodiment, control chan nels are dedicatedly 
and periodically allocated to the mobile stations 13 and 
14, respectively, so that reservation signals or synchro- 
nizing signals can be transmitted over the control chan- 
nels to the base station 11 , information regarding trans- 
mission power control can be regularly updated, and 
maintenance of synchronous state allows reduction in 
overhead associated with power ramping for transmit- 
ting subsequent packet data. 
[0146] In the communications control system accord- 
ing to the embodiment, a reservation signal is transmit- 
ted over a dedicated control channel, so that the reser- 
vation signal is prevented from collision with other res- 
ervation signals, which results in avoidance of rapid 
degradation in throughput of a random access channel 
in high traffic. 

[0147] The communications control system according 
to the embodiment allows the mobile stations 1 3 and 1 4 
to simultaneously perform transmission of packet data 
and transmission of a reservation signal, providing con- 
tinuous transmission of packet data by controlling the 
transmission timing, and thus resulting in increase in 
channel efficiency. 



[0148] The communications control system according 
to the embodiment can control the use of dedicated con- 
trol channels according to the traffic of radio channels, 
allowable delay time requested by each packet data and 
5 the like, controlling a balance between efficient use of 
resources of control channels and the degree of satis- 
faction of the QoS of packet data. 
[01 49] When packet data to be transmitted is not pro- 
duced in a burst but in a single packet, the communica- 
10 tion control system according to the embodiment trans- 
mits the packet data over a shared packet channel with- 
out fixedly allocating a control channel, allowing preven- 
tion of wasteful use of the radio resources. 
[0150] The communications control system according 
15 to the embodiment allows the mobile stations 13 and 14 
to transmit packet data while transmitting reservation 
signals for transmitting subsequent packet data by 
transmitting the reservation signals over control chan- 
nels, and allows the base station 1 1 to control the trans- 
mission timings based on the reservation signals so as 
to allow the packet data of the mobile stations 13 and 
14 to be sequentially transmitted, and thus being able 
to overlap the response delay time from the transmis- 
sion of the reservation signals to the start of transmis- 
sion of the packet data on the transmission time of the 
packet data of the mobile stations 13 and 14, which re- 
sults in an increase in channel efficiency. 
[0151] As described above, for transmission/recep- 
tion of packet data between the base station 1 1 and the 
mobile stations 13 and 14 in a W-CDMA system or the 
like, the present invention allows transmission power 
control for each packet while reducing the overhead and 
control processing delay due to power ramping and re- 
ception of acquisition indicators, increasing the quality 
of transmission. 
[0152] Additional advantages and modifications will 
readily occur to those skilled in the art. Therefore, the 
invention in its broader aspects is not limited to the spe- 
cific details and the representative embodiment shown 
and described herein. Accordingly, various modifica- 
tions may be made without departing from the spirit or 
scope of the general inventive concept as defined by the 
appended claims and their equivalents . 



1. A communications control system for controlling 
packet communications between a base station and 
so a mobile station , said system comprising: 

a preamble signal transmitter configured to 
transmit a preamble signal to said base station, 
varying the transmission power level, in ad- 
55 vance of transmission of packet data or a res- 

ervation signal; 

a reservation signal transmitter configured to 
transmit information, as the reservation signal, 
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regarding the amount and type of subsequent 
packet data to said base station, in parallel with 
transmission processing of said packet data; 
a determiner configured to determine the trans- 
mission power level of said packet data based 
on the received intensity of said preamble sig- 
nal or said reservation signal and said informa- 
tion regarding the amount and type of said 
packet data; and 

a packet data transmitter configured to obtain 
information regarding said determined trans- 
mission power level of said packet data and 
transmit said packet data based on said ob- 
tained information. 

2. A communications control system as set forth in 
claim 1, wherein: 

said determiner determines the transmission 
power level of a first reservation signal based 
on the received intensity of said preamble sig- 
nal, and determines the transmission power 
level of a subsequent reservation signal based 
on the received intensity of a preceding reser- 
vation signal; and 

said reservation signal transmitter obtains in- 
formation regarding the determined transmis- 
sion power level of said reservation signal and 
transmits said reservation signal at said trans- 
mission power level based on said obtained in- 
formation. 

3. A communications control system as set forth in 
claim 1 , wherein said reservation signal transmitter 
periodically or continuously transmits said reserva- 
tion signal from said mobile station to said base sta- 
tion over a control channel established in addition 
to a channel on which to transmit said packet data. 

4. A communications control system as set forth in 
claim 3, wherein said control channel is exclusively 
allocated temporary in a radio link between said mo- 
bile station and said base station by use of a distinct 
code, a specific timing or both so as not to interfere 
with other control channels. 

5. A communications control system as set forth in 
claim 4, wherein: 

the allocation of said control channel is re- 
leased when there is no packet data to be trans- 
mitted and received between said mobile sta- 
tion and said base station within a predeter- 
mined period; and 

said predetermined period is determined based 
on the type of said packet data, the traffic con- 
ditions of said packet data or both. 



6. A communications control system as set forth in 
claim 1 , further comprising: 

a grant signal transmitter configured to transmit 
5 a grant signal instructing the method of trans- 

mission of said packet data to said mobile sta- 
tion, in response to said reservation signal re- 
ceived; 

said grant signal including a transmission tim- 
10 ing and a transmission rate for time-division 

and code-division multiplexing of said packet 
data. 

7. A communications control system as set forth in 
15 claim 1, wherein: 

when packet data to be transmitted is a single 
packet of data, said preamble signal includes 
information notifying the fact; and 
20 said determiner varies the method of transmis- 

sion of said packet data or said reservation sig- 
nal based on said notification. 

8. A communications control system as set forth in 
25 claim 1 , further comprising: 

an interference power detector configured to 
detect interference power at said base station; 
and 

30 an interference preventer configured to inhibit 

transmission of said preamble signal when said 
interference power detected exceeds a prede- 
termined threshold. 

35 9. A communications control system as set forth in 
claim 1 , wherein said reservation signal transmitter 
stops transmitting said reservation signal when a 
channel on which to transmit said packet data and 
a control channel are saturated, and adds informa- 

40 tion regarding the amount and type of said packet 
data to said packet data. 

10. A communications control method for controlling 
packet commu nications between a base station and 
45 a mobile station, said method comprising the steps 
of: 

a) transmitting a preamble signal to said base 
station, varying the transmission power level, 

so jn advance of transmission of packet data or a 

reservation signal; 

b) transmitting information regarding the 
amount and type of subsequent packet data as 
the reservation signal to said base station, in 

55 parallel with transmission processing of said 

packet data; 

c) determining, at said base station, the trans- 
mission power level of said packet data based 
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on the received intensity of said preamble sig- 
nal or said reservation signal and said informa- 
tion regarding the amount and type of said 
packet data; and 

d) obtaining, at said mobile station, information 
regarding said determined transmission power 
level of said packet data and transmitting said 
packet data based on said obtained informa- 
tion. 

11. A communications control method as set forth in 
claim 10, further comprising the step of: 

determining, at said base station, the transmis- 
sion power level of a first reservation signal 
based on the received intensity of said pream- 
ble signal and determining the transmission 
power level of a subsequent reservation signal 
based on the received intensity of a preceding 
reservation signal; wherein, 
in said step b), said mobile station obtains in- 
formation regarding the determined transmis- 
sion power level of said reservation signal and 
transmits said reservation signal at said trans- 
mission power level based on said obtained in- 
formation. 

12. A communications control method as set forth in 
claim 10, wherein in said step b), said reservation 
signal is periodically or continuously transmitted 
from said mobile station to said base station over a 
control channel established in addition to a channel 
on which to transmit said packet data. 

13. A communications control method as set forth in 
claim 1 2, wherein said control channel is exclusive- 
ly allocated temporary in a radio link between said 
mobile station and said base station by use of a dis- 
tinct code, a specific timing or both so as not to in- 
terfere with other control channels. 

14. A communications control method as set forth in 
claim 13, wherein: 

the allocation of said control channel is re- 
leased when there is no packet data to be trans- 
mitted and received between said mobile sta- 
tion and said base station within a predeter- 
mined period; and 

said predetermined period is determined based 
on the type of said packet data, the traffic con- 
ditions of said packet data, or both. 

15. A communications control method as set forth in 
claim 10, further comprising the step of: 

transmitting to said mobile station a grant signal 
instructing the method of transmission of said 



packet data in response to said reservation sig- 
nal received; 

said grant signal including a transmission tim- 
ing and a transmission rate for time-division 
5 and code-division multiplexing of said packet 

data. 

16. A communications control method as set forth in 
claim 10, wherein: 

10 

when packet data to be transmitted is a single 
packet of data, said preamble signal includes 
information notifying the fact; and 
the method of transmission of said packet data 
15 or said reservation signal is varied based on 

said notification. 

17. A communications control method as set forth in 
claim 10, further comprising the step of: 

20 

detecting interference power at said base sta- 
tion; wherein, 

in said step a), when said interference power 
detected exceeds a predetermined threshold, 
25 transmission of said preamble signal is inhibit- 

ed. 

18. A communications control method as set forth in 
claim 10, wherein in said step b), when a channel 

30 on which to transmit said packet data and a control 
channel are saturated, transmission of said reser- 
vation signal is stopped, and information regarding 
the amount and type of said packet data is added 
to said packet data. 

35 

19. A mobile station for transmitting and receiving pack- 
et data to and from a base station, comprising: 

a preamble signal transmitter configured to 
40 transmit a preamble signal, varying the trans- 

mission power level, in advance of transmis- 
sion of packet data or a reservation signal; 
a reservation signal transmitter configured to 
transmit information, as the reservation signal, 
45 regarding the amount and type of subsequent 

packet data to said base station, in parallel with 
transmission processing of said packet data; 
and 

a packet data transmitter configured to obtain 
50 information regarding the transmission power 

level thereof determined at said base station 
and transmit said packet data based on said ob- 
tained information. 

55 20. A mobile station as set forth in claim 1 9, wherein: 

said base station determines the transmission 
power level of a first reservation signal based 
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on the received intensity of said preamble sig- 
nal, and determines the transmission power 
level of a subsequent reservation signal based 
on the received intensity of a preceding reser- 
vation signal; and 

said reservation signal transmitter obtains in- 
formation regarding the determined transmis- 
sion power level of said reservation signal and 
transmits said reservation signal at said trans- 
mission power level based on said obtained in- 
formation. 

21. A mobile station as set forth in claim 19, wherein 
said reservation signal transmitter periodically or 
continuously transmits said reservation signal to 
said base station over a control channel established 
in addition to a channel on which to transmit said 
packet data. 

22. A mobile station as set forth in claim 21 , wherein 
said control channel is exclusively allocated tempo- 
rary in a radio link by use of a distinct code, a spe- 
cific timing or both so as not to interfere with other 
control channels. 

23. A mobile station as set forth in claim 22, wherein 
the allocation of said control channel is released 
when there is no packet data to be transmitted and 
received between said mobile station and said base 
station within a predetermined period; and said pre- 
determined period is determined based on the type 
of said packet data, the traffic conditions of said 
packet data or both. 

24. A mobile station as set forth in claim 1 9, further com- 
prising: 

a grant signal receiver configured to receive 
from said base station a grant signal instructing 
the method of transmission of said packet data 
in response to said reservation signal received; 
said grant signal including a transmission tim- 
ing and a transmission rate for time-division 
and code-division multiplexing of said packet 
data. 

25. A mobile station as set forth in claim 19, wherein 
when packet data to be transmitted is a single pack- 
et of data, information notifying the fact is added to 
said preamble signal. 

26. A mobile station as set forth in claim 19, wherein 
said reservation signal transmitter stops transmit- 
ting said reservation signal when a channel on 
which said packet data is transmitted and a control 
channel are saturated, and adds information re- 
garding the amount and type of said packet data to 
said packet data. 
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27. A base station for transmitting and receiving packet 
data to and from a mobile station, comprising: 

a preamble signal receiver configured to re- 
5 ceive a preamble signal transmitted at varied 

transmission power levels, in advance of recep- 
tion of said packet data or a reservation signal; 
a reservation signal receiver configured to re- 
ceive the reservation signal including informa- 
w tion regarding the amount and type of subse- 

quent packet data, transmitted in parallel with 
transmission processing of said packet data; 
and 

a determiner configured to determine the trans- 
it mission power level of said packet data based 
on the received intensity of said preamble sig- 
nal or said reservation signal and said informa- 
tion regarding the mount and type of said pack- 
et data. 

20 

28. A base station as set forth in claim 27, wherein said 
determiner determines the transmission power lev- 
el of a first reservation signal based on the received 
intensity of said preamble signal, and determines 

25 the transmission power level of a subsequent res- 
ervation signal based on the received intensity of a 
preceding reservation signal. 

29. A base station as set forth in claim 27, wherein said 
30 reservation signal is periodically or continuously 

transmitted from said mobile station over a control 
channel established in addition to a channel on 
which to transmit said packet data. 

35 30. A base station as set forth in claim 29, wherein said 
control channel is exclusively allocated temporary 
in a radio link between said mobile station and said 
base station by use of a distinct code, a specific tim- 
ing or both so as not to interfere with other control 

40 channels. 

31. A base station as set forth in claim 30, wherein the 
allocation of said control channel is released when 
there is no packet data to be transmitted and re- 

45 ceived between said mobile station and said base 
station within a predetermined period; and said pre- 
determined period is determined based on the type 
of said packet data, the traffic conditions of said 
packet data or both. 

50 

32. A base station as set forth in claim 27, further com- 
prising: 

a grant signal transmitter configured to transmit 
55 to said mobile station a grant signal instructing 

the method of transmission of said packet data 
in response to said reservation signal received; 
said grant signal including a transmission tim- 



EP1 315 309 A2 



25 



EP 1 315 309 A2 



ing and a transmission rate for time-division 
and code-division multiplexing of said packet 
data. 

33. A base station as set forth in claim 27, wherein: 5 

when packet data to be transmitted is a single 
packet of data, said preamble signal includes 
information notifying the fact; and 
said determiner varies the method of transmis- io 
sion of said packet data or said reservation sig- 
nal based on said notification. 

34. A base station as set forth in claim 27, further com- 
prising: 15 

an interference power detector configured to 
detect.interference power at said base station; 
and 

an interference preventer configured to inhibit 20 
transmission of said preamble signal when said 
interference power detected exceeds a prede- 
termined threshold. 
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